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Current systems for the in vitro production (IVP) of porcine 
embryos enable researchers to reliably generate large numbers 
of embryos from the oocytes of abattoir-sourced ovaries in 
a single production run. These systems facilitate studies into 
various aspects of porcine gamete and embryo biology, the 
development of associated reproductive technologies, such 
as embryo cryopreservation and somatic cell nuclear transfer 
(SCNT), and the generation of pigs that have been genetically 
engineered (GE) for agricultural or biomedical research 
purposes. However, while the efﬁciencies of these systems are 
generally considered to be acceptable, a number of problems 
remain. Following oocyte in vitro maturation and fertilization, 
the incidence of polyspermic penetration is still high and 
the developmental potential of embryos is poor compared 
with that of in vivo derived embryos [1]. This is especially 
the case for oocytes recovered from small antral follicles. In 
attempts to identify molecular indicators of oocyte quality and 
increase our understanding of the processes involved during 
oocyte maturation in vivo, studies have examined the various 
differences between oocytes from small and large follicles, and 
their corresponding follicular environments [2]. Also, despite 
recent advances in the systems used culture pig embryos, the 
in vitro conditions are still considered to be sub-optimal [1]. 
The use of completely deﬁned media that adequately support 
the development of porcine embryos has been vital to achieve 
the recent advances in this area [3]. However, ﬁndings show 
that the effectiveness of media modifications sometimes 
differs with embryo type (i.e. IVP embryo, parthenote, SCNT 
embryo), complicating the implementation of reﬁnements [1]. 
The detailed annotation of the pig genome [4] heralds the 
next era of GE pig production, and new gene editing tools, 
such as zinc ﬁnger nucleases (ZFNs), transcription activator-
like effector nucleases (TALENs) and clustered regularly 
interspaced short palindromic repeats (CRISPR)/Cas9, now 
facilitate precise manipulation of the pig genome. The need 
for high quality porcine embryos for the generation of GE 
pigs will continue to drive the development of IVP systems. 
Together with improvements in embryo cryopreservation 
and embryo transfer techniques, the IVP of porcine embryos 
for rescuing and disseminating valuable swine genetics may 
become feasible in the not too distant future.
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